The isotope effect induced by deuterium substituted species is observed in molecular properties, such as geometry, kinetics, and electronic state of the molecules thorough nuclear-electron interaction. Theoretical considerations and experimental alignments have been studied by ab initio molecular orbitals (MO), density functional (DF) theory, and other empirical strategies. However, nuclear mass and quantum effect are not clearly In this study, we introduce Morse anharmonic oscillator model to calculate average internuclear distance of diatomic molecules, such as X-H bonding and X-D bonding.
considered because the MO/DF methods are based upon the Born-Oppenheimer (BO) approximation. Thus, the prediction of the isotope shifts within the BO framework have still included difficulties.
Recently, multi-component quantum chemical theory [1] [2] [3] has been available to describe nuclear wavefunction and electronic wavefunction simultaneously, even in deuterium isotope effect [4, 5] . The nuclear vibration effect was proposed as formulation of zero-point vibration [6] , thermodynamical correction [7] empirically. Dios and Jameson have proposed combination nuclear vibrational states with Gauge Independent Atomic Orbital (GIAO) method [8] to determine isotope shifts of nuclear magnetic resonance (NMR) shielding constant [9] .
In this study, we introduce Morse anharmonic oscillator model to calculate average internuclear distance of diatomic molecules, such as X-H bonding and X-D bonding. 
